Introduction
============

Cardiopulmonary resuscitation (CPR) is an emergency procedure used to treat victims of cardiopulmonary arrest. It is an important life-saving technique, which can help maintain oxygenated blood circulation in the body.[@b1-amep-8-043] CPR will be continued until the heart can be restarted.[@b2-amep-8-043]

The quality of CPR mainly depends on the sufficiency of the attitude and skill of health professionals who deliver CPR.[@b3-amep-8-043]--[@b6-amep-8-043] Doubling the survival of patients from cardiopulmonary arrest requires improvement in resuscitation education.[@b7-amep-8-043]--[@b14-amep-8-043] Studies conducted in Malaysia and Denmark showed that the attitude and skill levels of junior doctors were poor. Most of them were not confident in managing a resuscitation case and in leading a team.[@b15-amep-8-043]--[@b18-amep-8-043]

Studies conducted in Asia and Europe showed that the skill levels of qualified nurses were poor because of the lack of regular training and participation in real resuscitation sessions but were improved after training.[@b19-amep-8-043],[@b20-amep-8-043] A study carried out in Gorgan, Iran, reported similar findings that the performance of nursing and midwifery students in their last semester of study with regard to basic life support (BLS) and advanced cardiac life support (ACLS) programs were not adequate before training.[@b21-amep-8-043]

Studies conducted in Iran and People's Republic of China showed that only a small number of medical students were confident in their ability to carry out CPR and felt that they can do it correctly.[@b22-amep-8-043],[@b23-amep-8-043] Likewise, in a study carried out in Norway, it was found that most of the nursing student teams did not perform defibrillation accurately during CPR.[@b24-amep-8-043]

A research done in Pakistan found that the awareness (66.6%) and skill (18%) of medical students about BLS were low.[@b25-amep-8-043] The confidence level of newly graduated medical interns in performing CPR was substandard.[@b26-amep-8-043] The attitude of medical students toward CPR was good but that of nursing students was not as expected.[@b27-amep-8-043] The awareness of nursing students and interns about BLS was very poor.[@b28-amep-8-043] The skill levels of nurses and nursing students with regard to performing CPR were insufficient.[@b29-amep-8-043] The attitude of medicine, nursing, and pharmacy students toward CPR was good, but knowledge and skill required to perform CPR were insufficient.[@b30-amep-8-043]

A study done in Norway showed that medical laboratory technologists, physiotherapists, and occupational health safety and midwifery professionals carried out CPR on a large number of actual patients and took a course on CPR more recently compared with nurses.[@b31-amep-8-043]

Similarly, a study done in Nigeria observed that the knowledge and confidence level of anesthesia trainees about CPR was poor.[@b32-amep-8-043] Despite the fact that all graduate health professionals took CPR training in undergraduate course and were involved in the management of many trauma and critically ill patients at the University of Gondar Teaching Hospital, our previous study showed that the knowledge level of these graduates with regard to CPR was substandard.[@b33-amep-8-043] The study aimed to assess the attitude and skill level of graduate health professionals in performing CPR.

Methods
=======

Study design and period
-----------------------

A hospital-based cross-sectional study was conducted from May 1 to 30, 2013.

Study subjects
--------------

All graduate health science students (anesthesia, health officer, nurse, midwifery, and psychiatry nurse) and interns who were present at the University of Gondar Referral and Teaching Hospital during the study period were included in the study. Students who were sick during data collection and environmental/occupational health and safety, pharmacy, medical laboratory, optometry, and physiotherapy students who had no exposure to CPR activities were excluded.

Study tools
-----------

A structured questionnaire was developed that addressed sociodemographic variables, field of study of students, and attitude and skills of participants about BLS and ACLS based on the 2010 UK Resuscitation Council Guidelines.[@b34-amep-8-043] The questionnaire was validated and pilot tested in other hospitals, and changes were made before the study. Ten attitude and eight skill questions were included and each correct answer was given a score of one point. The attitude level was classified as sufficient for students who answered more than eight out of ten questions correctly (\>80%) and insufficient for those who answered eight or less out of ten questions correctly (\<80%) according to the 2005 American Heart Association (AHA) accreditation criteria.[@b35-amep-8-043]

In addition, the skill level of the students was classified as sufficient for students who answered more than six out of eight questions correctly (\>80%) and insufficient for those who answered six or less out of eight questions correctly (\<80%) according to the 2005 AHA accreditation criteria.

Operational definitions
-----------------------

### Attitude

The term refers to the affective domain that includes "learner's" values, beliefs, and role expectations that may influence the management of patients.

### Skills

The term refers to the actual abilities to put specific knowledge into practice (performance or clinical competence).

### Graduate students

Final year undergraduate (graduate) health science students and medical interns are referred to as graduate students.

Ethical considerations
----------------------

Ethical clearance was obtained from the institutional ethical review board of the University of Gondar. Verbal informed consent was obtained from each study subject and confidentiality was ensured using an anonymous questionnaire.

Data collection procedures
--------------------------

We distributed the questionnaires to students of the respective departments after morning sessions and classes. An English version of the self-administered questionnaire was used to collect data from the students, as the medium of instruction at the University of Gondar is English.

Data processing and analysis
----------------------------

Data were analyzed using SPSS windows version 20.0 software (IBM Corporation, Armonk, NY, USA). The mean scores of attitude and skill were compared for sex, original residence, and department of the students by using *t*-test and analysis of variance (ANOVA) with Scheffe's test. *P*-values \<0.05 were considered to be statistically significant.

Results
=======

Sociodemographic characteristics of respondents
-----------------------------------------------

Of the 506 final year undergraduate students belonging to different departments, we included only 461 in our study, with a response rate of 91.1%; of the 45 excluded students, 21 were due to incomplete filling of questionnaires, 20 refused to participate in the study, and four because of sickness.

Males accounted for 66.4% of the respondents. The minimum, maximum, and mean ages of the students were 19, 39, and 23 years, respectively. The original residences of 244 (52.9%) students were in the urban areas.

The majority of the students were interns (135 \[29.3%\]), followed by nurses (123 \[26.7%\]), health officers (80 \[17.4%\]), midwifery (77 \[16.7%\]), anesthesia (32 \[6.9%\]), and psychiatry nursing (14 \[3.0%\]).

Attitude level of graduate health professionals toward CPR
----------------------------------------------------------

The minimum and maximum attitude scores of the graduates were 2 and 10, respectively, with an interquartile range of 2. The mean attitude score of the students was 7.5 (standard deviation (SD) =1.67). Although the overall attitude score of health science graduates and interns was poor, 263 (57.1%) of the 461 participants scored ≥80%.

The majority of midwifery, anesthesia, and psychiatry nursing graduates and interns were interested in their field of study, except for nursing and health officer students. Most of the graduates were interested in helping patients, except for health officer graduates.

A total of 103 nursing (86.9%), 128 intern (94.8%), 60 health officer (75%), 55 midwifery (71.4%), 29 anesthesia (90.6%), and 11 psychiatry nursing (78.6%) graduates believed that the attitude of health professionals can affect patient outcome following cardiopulmonary arrest.

Only 43 (34.9%) nurse, 28 intern (20.7%), 30 health officer (37.5%), 36 midwifery (46.7%), 17 anesthesia (53.1%), and four psychiatry nursing (28.6%) graduates said that they were adequately equipped with attitude skills necessary to perform a CPR.

Eighty-two (66.7%) nursing, 126 intern (93.3%), 64 health officer(80%), 52 midwifery (67.5%), 27 anesthesia (84.4%), and 9 psychiatry nursing graduates (64.3%) said that all health professionals should get BLS training before practicing CPR. A majority of intern (123 \[91.1%\]), health officer (64 \[80%\]), and 29 anesthesia graduates (90.6%) said that BLS and ACLS training and certification should be given in undergraduate courses.

Fifty-five (44.7%) nurse, 101 intern (74.8%), 30 health officer (37.5%), 23 midwifery (29.9%), 20 anesthesia (62.5%), and six psychiatry nursing (42.9%) graduates were willing to receive training in CPR ([Table 1](#t1-amep-8-043){ref-type="table"}).

Skill level of graduate health professionals with regard to performing CPR
--------------------------------------------------------------------------

The minimum and maximum skill scores of graduate health science students and interns with regard to performing CPR were 0 and 8 with an interquartile range of 3. The mean skill score of students was 2.6 (SD =1.97), and the overall skill of students in performing CPR was poor (\<80%).

A relatively larger number of anesthesia graduates (78.1%) and interns (74.1%) attended cardiopulmonary sessions in their curriculum compared to other graduates. Thirty-five (28.5%) nurse, 43 intern (31.8%), nine health officer (11.3%), 19 midwifery (24.7%), five anesthesia (15.6%), and three psychiatry nursing (21.4) graduates attended CPR sessions other than those provided during their curriculum.

Twenty (16.3%) nursing, 53 intern (39.3%), seven health officer (8.7%), ten midwifery (12.9%), eleven anesthesia (34.4%), and three psychiatric nursing (21.4%) graduates explained during data collection that it was less than a one year since they attended the last cardiopulmonary courses.

Nine (7.3%) nurse, 19 intern (14.1%), one health officer (1.3%), seven midwifery (9.1%), and four anesthesia (12.5%) graduates attended more than five real cardiac arrest cases. None of the students attended more than five real cardiac arrest cases among psychiatry students.

None of the psychiatry students intubated the patients with an endotracheal tube, whereas 23 (18.7%) nurse, 17 intern (12.6%), 12 health officer (15%), and eleven midwifery (14.3%) students intubated the patients with an endotracheal tube. The majority of anesthesia (30 \[93.7%\]) graduates intubated the patients with endotracheal tube.

Only 24 (19.5%) nursing, five intern (3.7%), ten health officer (12.5%), 15 midwifery (19.5%), three anesthesia (9.4%), and two psychiatry nursing (14.3%) graduates defibrillated the patients with shockable arrhythmia ([Table 2](#t2-amep-8-043){ref-type="table"}).

Comparisons of the attitude and skill scores in relation to the different characteristics of the participants
-------------------------------------------------------------------------------------------------------------

There was no significant difference in the attitude score in terms of age and sex. The overall difference in the attitude score within different categories was significant with a *P*-value of \<0.001.

The mean attitude score was significantly different in graduates of different categories (nurses vs interns, *P*\<0.001; interns vs nurses, *P*\<0.001; interns vs health officers, *P*=0.001; interns vs midwifery, *P*\<0.001; midwifery vs anesthesia, *P*=0.001). The mean attitude score of interns was significantly different from that of graduates of each category (nurse, *P*\<0.001; health officer, *P*=0.001; and midwifery, *P*\<0.001) ([Tables 3](#t3-amep-8-043){ref-type="table"} and [4](#t4-amep-8-043){ref-type="table"}).

The skill difference within graduates of different disciplines in relation to the field of study was significant (*P*\<0.001) and was not affected by sex and original residence of graduates.

The mean skill score was significantly different in graduates of different categories (nurses vs interns, *P*\<0.001; nurses vs health officers, *P*=0.001; nurses vs anesthesia, *P*=0.001; interns vs health officers, *P*\<0.001; interns vs midwifery, *P*\<0.001; interns vs anesthesia, *P*\<0.001; interns vs psychiatry nursing, *P*=0.003; health officers vs anesthesia, *P*\<0.001; health officers vs midwifery, *P*=0.029; midwifery vs anesthesia, *P*=0.001; anesthesia vs psychiatry nursing, *P*=0.01).

The mean skill score of anesthesia graduates was significantly different from that of students of each category (nursing, midwifery, *P*=0.001; health officer, *P*\<0.001; and psychiatry nursing, *P*=0.010). The mean skill score of interns was significantly different from that of students of each category (nursing, health officer, midwifery \[*P*\<0.001\] and psychiatry nursing \[*P*=0.003\]) ([Tables 5](#t5-amep-8-043){ref-type="table"} and [6](#t6-amep-8-043){ref-type="table"}).

Discussion
==========

This study revealed that the overall attitude and skill levels of health science graduates and interns were substandard. The overall mean attitude and skill scores were 7.5 (SD =1.67) and 2.6 (SD =1.97), respectively. Although the overall attitude level was poor, the attitude of more than half (57.1%) of the health science graduates and interns was good (80%, n=8), which was in line with the 2005 AHA Health professionals' accreditation criteria for CPR.

The mean attitude scores of nurse, intern, health officer, midwifery, anesthesia, and psychiatry nursing graduates were 1.15 (SD =1.67), 8.21 (SD =1.24), 7.2 (SD =1.49), 6.69 (SD =1.83), 8.19 (SD =1.77), and 7.29 (SD =2.01), respectively. The attitude of anesthesia graduates and interns was good. This could be due to their frequent involvement in the management of critically ill patients.

The mean skill scores of nurse, intern, health officer, midwifery, anesthesia, and psychiatry nursing graduates were 2.34 (SD =1.95), 3.77 (SD =1.58), 1.18 (SD =1.52), 2.16 (SD =1.93), 3.88 (SD =1.36), and 1.21 (SD =1.77), respectively.

The attitude of the interns was good, and the mean attitude score was significantly different and higher than that of graduates of each category, except for the students of anesthesia (nurse, *P*\<0.001; health officer, *P*=0.001; and midwifery, *P*\<0.001). This finding was in agreement with another study.[@b26-amep-8-043] This might be due to their frequent exposure to the management of critically ill patients.

The mean skill score of interns was also significantly different and higher than that of graduates of each category, except for the students of anesthesia (nursing, health officer, midwifery \[*P*\<0.001\] and psychiatry nursing \[*P*=0.003\]). This could be due to the frequent involvement of the interns in the management of critically ill patients.

The mean attitude score (11.5%) of the nursing graduates was also poor. This finding was in line with another study.[@b27-amep-8-043] This could be because of lack of awareness about the advantages of CPR in the management of critically ill patients and limited involvement in the management of critically ill patients during their undergraduate course. In this study, the mean skill score of nursing graduates was also poor. This finding was similar to that reported by another study.[@b29-amep-8-043] This could be due to their limited exposure to CPR activities.

In our study, the mean attitude (72%) and skill (14.7%) scores of health officer graduates were poor. This could be due to the lack of receiving enough training during undergraduate course and inability to attend to adequate number of real CPR cases. This could also be evidenced by the fact that only nine (11.3%) students attended CPR sessions in their curriculum, 30 (37.5%) said they were adequately equipped with the attitude and skill to perform CPR, 17 (21.25%) attended 1--5 real CPR cases, and one (1.3%) attended more than five real CPR cases during his/her undergraduate course and clinical attachments.

The mean attitude (66.9%) and skill (27%) scores of graduate midwifery students were poor. This might be due to their limited exposure to CPR cases and insufficient training on BLS and ACLS during their undergraduate course. This could also be evidenced by the fact that only 36 (46.7%) students said they were adequately equipped with the attitude and skill to perform CPR. Only 29 (37.7%) and seven (9.1%) midwifery students said they attended CPR sessions in their curriculum and attended more than five real CPR cases, respectively.

The mean skill (48.5%) score of anesthesia graduates was poor. Only 25 (78.1%) attended CPR sessions in their curriculum, 17 (53.1%) said they were adequately equipped with the attitude and skill to perform CPR, 12 (37.5%) attended 1--5 real CPR cases, and seven (9.1%) attended more than five real CPR cases during undergraduate course and clinical practice periods. This finding was in line with a study conducted in Nigeria.[@b32-amep-8-043] This could be due to a lack of simulation-based training, updating training, and inability get enough number of real CPR cases because of an increase in the number of students in the past 4 years.

The overall mean attitude score (81.9%) of anesthesia graduates was good. This might be because of their frequent involvement in the management of critically ill patients and awareness about the advantage of CPR on patient outcome following cardiopulmonary arrest. The mean skill score of anesthesia graduates was also significantly different and higher than that of graduates of each category, except for interns (nursing, midwifery, *P*=0.001; health officer, *P*\<0.001; and psychiatry nursing, *P*=0.010). This could be due to the frequent involvement of anesthesia students in the management of critically ill patients and in the handling of cardiac arrest cases compared to students from other disciplines.

The mean attitude (72.9%) and skill (915.1%) scores of psychiatry nursing graduates were poor. Only five (35.7%) attended CPR sessions in their curriculum, four (28.6%) said they were adequately equipped with the attitude and skill to perform CPR, four (28.6%) attended 1--5 real CPR cases, and none of the students attended more than five real CPR cases during their undergraduate course and clinical attachment. This might be due to their limited chance of handling critically ill patients and lack of updating training and simulation-based training.

Conclusion
==========

The overall attitude and skill levels of health science graduates and medical interns with regard to performing CPR were insufficient. Although the overall attitude level was substandard, the attitude of more than 50% of graduate health science students and medical interns toward CPR was sufficient. The mean attitude score of interns was significantly different and higher than those of nursing, health officer, and midwifery graduates. Further emphasis should be given on providing training for graduate health professionals.

We thank the study participants and staff for their cooperation during data collection. We deeply regret to inform you that one of the coauthors of this paper Doctor Bernard Bradley Anderson had deceased on January 2, 2014.
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###### 

Attitude of graduate health professionals toward cardiopulmonary resuscitation

  Department           Number and percentage of students who gave positive responses for each attitude question (n \[%\])                                                                                                            
  -------------------- ---------------------------------------------------------------------------------------------------- ------------ ------------ ------------- ------------ ------------ ------------ ------------ ------------ ------------
  Nurse                81 (65.85)                                                                                           115 (93.5)   120 (97.6)   107 (86.99)   43 (34.9)    82 (66.7)    86 (69.92)   97 (78.86)   93 (75.6)    55 (44.7)
  Intern               121 (89.6)                                                                                           108 (80)     130 (96.3)   128 (94.8)    28 (20.7)    126 (93.3)   114 (84.4)   123 (91.1)   129 (95.5)   101 (74.8)
  Health officer       58 (72.5)                                                                                            71 (88.75)   79 (64.2)    60 (75)       30 (37.5)    64 (80)      63 (78.75)   64 (80)      57 (71.25)   30 (37.5)
  Midwifery            65 (84.4)                                                                                            67 (83.75)   74 (96.1)    55 (71.4)     36 (46.75)   52 (67.5)    53 (68.8)    45 (58.4)    45 (58.4)    23 (29.9)
  Anesthesia           29 (90.6)                                                                                            31 (96.9)    31 (96.9)    29 (90.6)     17 (53.1)    27 (84.4)    25 (78.1)    29 (90.6)    24 (75)      20 (62.5)
  Psychiatry nursing   13 (92.9)                                                                                            14 (100)     14 (100)     11 (78.6)     4 (28.6)     9 (64.3)     10 (71.4)    11 (78.6)    10 (71.4)    6 (42.9)

**Abbreviations:** CPR, cardiopulmonary resuscitation; BLS, basic life support; ACLS, advanced cardiac life support.

###### 

Cardiopulmonary resuscitation skill of graduate health professionals with positive responses

  Department         Number and percentage of students who gave positive responses for each attitude question (n \[%\])                                                                                                        
  ------------------ ---------------------------------------------------------------------------------------------------- ------------ ----------- ------------ ------------ ----------- ----------- ------------ ------------ -----------
  Nurse              57 (46.3)                                                                                            35 (28.5)    20 (16.3)   37 (30.08)   33 (26.8)    9 (7.3)     10 (8.1)    23 (18.7)    37 (30.1)    24 (19.5)
  Intern             100 (74.1)                                                                                           43 (31.85)   53 (39.3)   57 (42.22)   81 (60)      19 (14.1)   32 (32.7)   17 (12.6)    102 (75.5)   5 (3.7)
  Health officer     9 (11.25)                                                                                            9 (11.25)    7 (8.75)    4 (5)        17 (21.25)   1 (1.25)    12 (15)     12 (15)      13 (16.25)   10 (12.5)
  Midwifery          29 (37.7)                                                                                            19 (24.7)    10 (12.9)   20 (25.9)    16 (20.8)    7 (9.09)    16 (20.9)   11 (14.3)    23 (29.9)    15 (19.5)
  Anesthesia         25 (78.1)                                                                                            5 (15.6)     11 (34.4)   16 (50)      12 (37.5)    4 (12.5)    8 (25)      30 (93.75)   10 (31.25)   3 (9.4)
  Psychiatry nurse   5 (35.7)                                                                                             3 (21.4)     3 (21.4)    4 (28.6)     4 (28.6)     0 (0)       1 (7.1)     0 (0)        2 (14.3)     2 (14.3)

**Abbreviation:** CPR, cardiopulmonary resuscitation.

###### 

Post hoc test of ANOVA (Scheffe's test), multiple comparisons of attitude scores of students from different departments

  Department                                            Mean difference (*I*−*J*)   *P*-value
  ----------------------------------------------------- --------------------------- -----------
  Nursing[a](#tfn3-amep-8-043){ref-type="table-fn"}                                 
  Intern                                                −1.06107                    \<0.001
  Intern[a](#tfn3-amep-8-043){ref-type="table-fn"}                                  
  Health officer                                        1.00741                     0.001
  Midwifery                                             1.51910                     \<0.001
  Midwifery[a](#tfn3-amep-8-043){ref-type="table-fn"}                               
  Anesthesia                                            −1.49919                    0.001

**Note:**

Reference department.

**Abbreviation:** ANOVA, analysis of variance.

###### 

Comparisons of the attitude scores in relation to the different characteristics of the participants, ANOVA test

  Demographics          Number   Mean score   Standard deviation   *P*-value
  --------------------- -------- ------------ -------------------- -----------
  Residence                                                        
   Rural                217      7.24         1.75                 
   Urban                244      7.67         1.58                 \<0.001
  Department                                                       
   Nursing              123      1.15         1.68                 
   Intern               135      8.21         1.24                 
   Health officer       80       7.20         1.49                 \<0.001
   Midwifery            77       6.69         1.83                 
   Anesthesia           32       8.19         1.77                 
   Psychiatry nursing   14       7.29         2.02                 

**Abbreviation:** ANOVA, analysis of variance.

###### 

Post hoc test of ANOVA (Scheffe's test), multiple comparisons of skill scores of students from different departments

  -----------------------------------------------------------------------------------------
  Departments                                                Mean difference\   *P*-value
                                                             (*I*−*J*)          
  ---------------------------------------------------------- ------------------ -----------
  Nursing[a](#tfn6-amep-8-043){ref-type="table-fn"}                             

   Intern                                                    −1.42891           \<0.001

   Health officer                                            1.16646            0.001

   Anesthesia                                                −1.53354           0.001

  Intern[a](#tfn6-amep-8-043){ref-type="table-fn"}                              

   Health officer                                            2.59537            \<0.001

   Midwifery                                                 1.61453            \<0.001

   Psychiatry nursing                                        2.05608            0.003

  Health officer[a](#tfn6-amep-8-043){ref-type="table-fn"}                      

   Anesthesia                                                −2.70000           \<0.001

  Midwifery[a](#tfn6-amep-8-043){ref-type="table-fn"}                           

   Anesthesia                                                −1.71916           0.001
  -----------------------------------------------------------------------------------------

**Note:**

Reference department.

**Abbreviation:** ANOVA, analysis of variance.

###### 

Comparisons of the skill scores in relation to the different characteristics of the participants, ANOVA test

  Demographics          Number   Mean score   Standard deviation   *P*-value
  --------------------- -------- ------------ -------------------- -----------
  Residence                                                        
   Rural                217      2.29         1.89                 0.001
   Urban                244      2.89         2.00                 
  Department                                                       
   Nursing              123      2.34         1.95                 \<0.001
   Intern               135      3.77         1.58                 
   Health officer       80       1.18         1.52                 
   Midwifery            77       2.16         1.93                 
   Anesthesia           32       3.88         1.36                 
   Psychiatry nursing   14       1.71         1.77                 

**Abbreviation:** ANOVA, analysis of variance.

[^1]: Dr Bernard Bradley Anderson passed away on January 2, 2014
